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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

INTRODUCTION 

The October r epor t  r e f l e c t s  a spacecraft, weight increase of 175 pounds 
a t  i n j e c t i o n  and 75 pounds a t  t h e  in jec ted  spacecraf t  condi t ion l e s s  Service 
Nodule Propellant.  
on the  Service Module loaded with su f f i c i en t  propel lant  a t  a s p e c i f i c  
impulse of 313.0 t o  provide 10 per  c e n t n  V margin. 
weight, including crew, of  25,000 pounds. 

The current  injected weight of 84,540 pounds i s  based 

This i s  based on a LE31 

A s  w a s  ind ica ted  i n  t h e  1. September Report, STD 62-99-19, t h e  Command 
Kodule weight has exceeded the  proposed cont ro l  weight of 9,500 pounds. 
The reported weight i s  based on the  de f in i t i ons  and released drawings fcr 
BFRM-011. 
VodTile weight f o r  the  LOR mission. 
considered concurrent1.y. 

A weight reduction program i s  iinder way t o  reduce t h e  ComTand 
Center of grav i ty  imprcvement i s  being 

The major changes i n  the  Command Module were due t o  t h e  de l a t ion  of 
sti.akes, t h e  addi t ion  of  the  second drogue chute system, end t h e  redesign 
i n  forward heat sh i e ld  thruster  tc solve the  heat sh ie ld  gap problem. 

The major changs i n  the  Service l!odule was due t o  an increase i n  0 e l e c t r i c a l  power fue l  intermodul.ar plumbtng. 

The maJor changes i n  t h ?  Launch Escape Systerr were ?lie t o  t he  addi t ion  
of  t he  aerodynamic tower f l ap ,  t+e addi t ion of  tower t o  s k i r t  separat ion 
capab i l i t y ,  and the  increase i n  b a l l a s t  cons is ten t  with t h e  combined Launch 
3scape System and Command Podule balance requirements. 

The ea r th  o r b i t a l  mission weight summary r e f l e c t s  a two sta.ge booster- 
to -orb i t  i n j ec t ion  without the  use of Service Module propul.sion and i s  
based on a complete Service Fodul~e loaded with 2425 pournds of propel lant .  
The e a r t h  o r b i t  weight reported limits the  orbital .  a l t i t u d e  capzbi. l i ty w i t h  
t h e  Saturn J hoos te r  t o  9% qau t i ca l  miles. To obta in  t h e  100 nau t i ca l  mile 
o r b i t a l  a l t i t u d e  with the  Saturn I Rooster wiIY requi re  o f f  loading of t he  
Command Vodule and Service Vodvle. 

SID 62-99-20 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORhlATION S Y S T E M S  D I V I S I O N  

XL = 399.7 
x, = 1483.2 A 

399.711 

DIMENSIONAL DIAGR 

LAUNCH 
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SYSTEM 
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x, = o  
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

SPACECRAFT 

III'EIGHT STATUS SUMMARY 
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N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODUI3 

CURREMT WEIGHT EMPTP cHANc;Es 

STRUCTlTRE 

Basic Body Structure 

Increase forward heat shield ejection f i t t i n g s  due t o  
redesign caused by ejector  change t o  solve gap 
problem. 

Heat Shield Substructure 

Delete side mounted aerodynamic strakes and mount t h e  
scimitar antennas on t h e  heat shield.  

Ablation Material 

Increase ablation material in the  center section due t o  
t h e  perhubstion effect around t h e  protruding scimitar 
antennas. 

CONTROIS AND DISPLAYS a 
Decrease Q4T readout due t o  changing from a GMT d i g i t a l  

readout t o  a hand wound clock. 

Decrease f l i g h t  director  a t t i tude  indicator due t o  a change i n  
in te rna l  s t ructure  material from steel t o  aluminum. 

Decrease Rotational Manual Controls due t o  changing frame chassis 
material from aluminum t o  mgnelrium. 

Decrease SCS control panel due t o  miscellaneous actual  weights 
by Minneapolis Honeywell. 

STABILIZAlTON AND CONTROL 

Increase electronic control packages based on t h e  current 
Minneapolis Honeywell report re f lec t ing  some miscellaneous 
actual  weights. 

(-22 .o) 

+4.0 

-63 .. 0 

-4.2 

-0.4 

-0.2 

+5 .O 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CURRENT 'WIGHT EMPTY CHANGES 

ELECTRICAL POWER 

Increase battery c i r cu i t  breaker due t o  the  addition of 
pyrotechnic battery c i rcu i t  breaker requirements. 

Increase e l ec t r i ca l  common u t i l i t y  i n s t a l l a t ion  provisions 
based on revised calculations of released drawings. 

ENVIRONNENTAL CONTROL 

Decrease pressure s u i t  c i r cu i t  based on current AiResearch 
s t a tus  reflecting following changes : 

Deletion of regenerative heat exchanger not required 
now since one crew man i s  t o  be i n  a pressure 
suit at  all times. -6.9 

Increase i n  d e t a i l  par ts  based on calculations of 
d e t a i l  drawings . +3.2 

Increase water-glycol c i rcu i t  based on current AiResearch 
s t a tus  ref lect ing t h e  addition of glycol pump diver ter  
valve. 

Decrease pressure and temperature control c i r cu i t  based on 
current AiResearch status.  

Decrease oxygen supply system based on current AiResearch 
s t a tus  ref lect ing a decrease i n  t h e  deunand pressure regulator 
and relief valve based on current d e t a i l  calculations. 

Decrease water supply system based on current AiResearch s t a tus  
re f lec t ing  current d e t a i l  calculations. 

Decrease Subcontractor Common Items based on t h e  following: 

Reduction i n  miscellaneous brackets and supports 
based on partial calculated and actualweights.  -0.8 

Deletion of transducer for pressure re-entry oxygen 
bo t t l e  from AiResearch components as AiResearch is 
no longer responsible for the  re-entry oxygen system. -1.5 

Deletion of allowance for radio noise f i l ter  due t o  
incorporation in to  component weights. -4.1 

+2.k 

M.6 

(-9.0) 

-3.7 

44.2 

-0.6 

-0.2 

-0.4 

-6 -4 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND NODULE 

CURRENT WEIGHT EMPTY CHANGES 

ENVIRONMENTAL CONTROL (Continued) 

Decrease supports due t o  pa r t i a l  calculations of released drawings. 

Addition of nitrogen purge system due t o  requirement t h a t  the 
vehicle is considered a hydrogen-hazardous area and must be 
purged pr ior  t o  loading propellant. 

EARTH LANDING STSTEX 

Increase drogue chute system due t o  addition of a second drogue 
f o r  added r e l i ab i l i t y .  

Increase main cluster  based on Northrop Ventura s ta tus  ref lect ing 
the  following: 

-0.7 

+2.8 

(+75.0) 

+34.5 

+2.7 

Change in  main chute pack due t o  material specification 
change f o r  the suspension lines. -5.8 

Redesign of retention assembly due t o  requirement fo r  
additional straps.  +3.4 

Addition of protectors and pads fo r  t h e  l inks and 
clevis.  +5.1 

Decrease sequence control assembly due t o  deletion of requirements 
f o r  two time delay switches and two relays per Northrop s ta tus .  -0.6 

Increase at tach provisions due t o  a requirement fo r  a dual drogue 
system. +8.8 

Decrease location aids  due t o  revised dye marker specfication weights 
and deletion of dye marker ejector requirement per Northrop 
Ventura. -3.7 

Increase forward heat  shield release system due t o  redesigning 
t h e  j e t t i son  thrusters  t o  incorporate a spring loaded foxward 
heat shield passive retention system t o  solve t h e  h e a t  shield 
gap problem. 

Increase drogue disconnect instal la t ion due t o  a requirement fo r  
a dual drogue system. 

Increase pyrotechnic provision due t o  added requirement f o r  the 
dual drogue system. 

-t28.3 

+4.0 

+1.0 

TOTAL COMMAND MODULE WEIGHT PiPTp CHANGES 
~ ~ 

+47 0 
13 SID 62-99-20 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CURRENT USEFUL LOAD CHANGES 

Increase C r e w  Systems due t o  the additional requirement for three 
suit electrical  umbilicals. 

TOTAL COMMAND M O D W  CURRENT USEFUL LOAD CHANGES 

+3.0 

+3 .O 

SID 62-99-20 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE MODULE 

CURRENT '+EIGHT EXPlT CHANGES 

ELECTRICAL POWER s p s m  (+20.0) 

Increase intermodular radiator plumbing and supports due t o  
calculated versus estimated weights based on released drawings 
T h e  estimates were based on aluminum tubing and the current 
drawings released as  s tee l .  +18.7 

Decrease supercr i t ical  gas storage system subcontractor components 
based on Beech's s ta tus  report ref lect ing a redesign of 
supports. -0.7 

Increase.fue1 c e l l  hydrogen system plumbing and supports due t o  
L r )  c 
IG.2 calcd-ated t-ersus esthated  =eights based mi relztiaed damiigs.  

Increase fue l  c e l l  oxygen system plumbing and supports due t o  

Decrease power distribution box due t o  elimination 

calculated versus estimated weights based on released drawings. 

shelves and miscellaneous de t a i l  changes. 

+4.1 

of mounting 
-7.9 a 

Increase separation provision due t o  calculations of shaped charge 
assembly based on prereleased drawbgs. +3.3 

ENVIRONMENTAL CONTROL (+5.0> 

Increase common items supports and hardware due t o  additional 
calculated hardware. +5.0 

TOTAL SEXVICE M O D W  CURRENT WEIGHT EMPTP CHANGES +25 . 0 

16 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

Structure 

Elec t r ica l  System 

Propulsion System 
Fain Thrust 
J e t t i son  
Je t t i son  Motor 

S k i r t  
Pitch Control 

Separation Provisions 

LFS - NO BALLAST 

BALLAST 

TOTAL L.E.S . 

LAUNCH ESCAPE SPSTEM 

WEIGHT STATUS 

PrnvIOUs 
STATUS 
9-1-63 

998 

u 

4764 
434 

92 
55 

13 

6397 

253 

-_I_- 

6650 

CHANGE 
TO 

CURREMT 

I 

4 4  

+1? 

+54 

+13 5 

+255 

+390 

__I___ 

CURRENT 
WEIGHT 
10-2-63 

1062 

58 

4764 
434 

92 
55 

67 

6532 

508 

7040 

---1_1- 

-. 

BASIS FOR CUFEEXT 

%CAL 

75 

60 

40 

39 

57 

-- 
53 - 

%ACT 

16 

100 

100 

10 

.1_1 

9 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

CURRENT WEIGH!I! CHANGES 

Increase tower aclsembly due to  the following: 

(+a 
+59 

Addition of aerodynamic tower f l a p  which will be 
used i n  conjunction with the tower t o  s t ab i l i ze  the  
Command Module during aborts between the a l t i t u d e s  

Addition of truss f o r  Comnand Module forward heat 
shield pu l l  off  during low l eve l  aborts f o r  

of approximately 30,OOO f e e t  and 220,000 feet. 

a l t i t udes  lower than 30,OOO f ee t ,  

+49 

+10 

Decrease escape motor s k i r t  assembly due to  calculations of released 
drawings reflecting additional machining of f i t t i n g s  and frames. -20 

Decrease nose cone and ballast supports due ta partial actual 
weights of frames, -4 

Decrease attaching parts due t o  changing the tower s k i r t  at taching 
bol t s  t o  explosive bolts, These bol t s  are now reported i n  the 
Separation System, -5 

Increase tower insulation due to the following: +34 

Addition of insulation t o  the aeroaynamic f lap,  
Addition of insulation to the t russ  for  the  Command 

+31 

+3 Module heat shield pull off. 

SEPAi?ATION PROVISIONS (+54) 

Increase separation provisions due to adding tower to s k i r t  dual 
separation capability, +% 

ELECTRICAL POWER 

Increase electrical power due to additional sequences and wiring 
required f o r  tower to skirt separation. +17 

BALLAST 

Increase ballast consistent with new combined Launch Escape System 
and Command Module Balance requirements about Station 1116 i n  
l i e u  of Station 1109, +255 

TOTIIl, LAUNCH ESCBPE SYSTEM CURRENT WEIGHT CHANCES +390 

16 
SID 62-99-20 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ADAPTER 

WEIGHT - STATUS -.- 

ITEY ~ P3EVIOUS C H A W 3  Crm'T BASIS FOR CURRFNT 
~ STATUS TO TCKtGW , 
I 

9-1-63 CUR!!'T 10-1-63 
$FST -_ L -l-- I - 1 I - 

S t r u c  t ime  

Electrical 

I I i 3070 
, 80 

i 3070 i 
I ' 80 

i 
I 
i 
j 

i 
t- . 
1 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

WEIGHT HISTORY COl4MENTS 

LAUNCH ESCAPE SYSTEM 

The design goal es tabl ished f o r  t h e  LES is  6,300 pounds, excluding ballast. 
Th i s  weight was based on t h e  September 1962 s t a t u s  weight of 6,600 pounds, 
including t h e  necessary b a l l a s t  t o  provide cur ren t ly  determined aerodynamic 
s t a b i l i t y  t o  prevent tumbling. 

The o r i g i n a l  design goal of 5,900 pounds, as reported i n  t h e  June s t a t u s ,  
SID 62-99-5, w a s  based on an a t t i t u d e  control led configuration. 
configuration weight includes a p i tch  motor and b a l l a s t  not included i n  t h e  
o r i g i n a l  t a r g e t  weight. 

The current 

COMMAND MODULE 

The design goal es tabl ished f o r  the  Command Module i s  8,500 pounds. 
estimated weight breakdown f o r  t h e  design goal is provided f o r  comparative 
purposes. 

An 

The o r i g i n a l  design goal weight of  8,340 pounds, as reported i n  the  June 
s t a t u s ,  SID 62-99-5, d id  not include t h e  prpposed increases  nor t h e  Category I 
reductions presented i n  the  Ju ly  b r i e f ing  and incorporated in t h e  July S t a t u s  
Report. 

0 

SERVICE MODULE 

The design goal es tabl ished f o r  t h e  Service Module l e s s  usable propel lant  
11,OOO pounds. An estimated weight breakdown f o r  t h e  design goal is  prov 
f o r  comparative purposes. 
usable propel lant  f o r  t he  25,000 pound U M .  

T h i s  configuration is  s ized f o r  45,000 pounds 

i s  
dec 

The o r i g i n a l  design goal weight of 8,595 f o r  t he  burnout condition was based 
on a luna r  configuration s ized  for 31,000 pounds usable propel lant .  

S I D  62-99-20 



NORTH A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

UEIGIPT HISTORY 

-l_ll - ------ - __ - -"- ~ 

structure 

c rew systema 

Connmamiaation 

Instrumentation 

COntr0lS & Displaya 

Guidance & Navigation 

Stabi l izat ion & Control 

Reaction Control 

Elec t r ica l  Power 

Environmental Control 

Earth Landing 
- "~ - . - . I .I_- 

WEIGHT EMPTY 
. - - ~  . , 

Crew 

Suits & Personal Equipment 

Food & Containers 

Reaction Control Propellant 

Environmental Control Fluids 

Scient i f ic  Payload 
* .  -__ . 

3824 

530 

330 

173 

261 

261 

181 

195 

390 

235 

610 

6990 

528 

304 

90 

210 

128 

2% 

-. . 

,.. 

GROSS WEIGHT i 8500 

AUTHORIZED 
CIIBNGES 

+125 

+33 

+7 

+2 

+I64 

+11 

-12 

, ---- 

+330 

-7 

.- - 

+323 

DESIGN , 
GOAL I 

ADJUSTED 

3949 

530 

363 

180 

263 

1125 

181 

195 

401 

223 

610 

7320 

528 

297 

90 

210 

128 

250 

&&*- 

8823 

21 
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N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MOWLE WEIGH1' HISTORY 

WEIGH" EXPTY AUTHORIZED CHANGES 

STRUCTURE 

Change parachute a t tach  t o  a tu0 l e g  configuration for i n c o p  
poration of the "'Tumbling Concept" a t  ear th  impact atten- 
uation, (CCA NO. 93) 

COMMUNIUT IONS 

Add a spacecraft u p d a t a  link f o r  the purpose of providing 
current GOSS data within the spacecraft fo r  display and 
comparison with the on=board computed data, (CCA No. 54). 

Change the present tu0 speed data storage t o  a three speed 
machine to provide fast dump of data, (CCA No. 59) 

INSTRUMENTATION 

Increase the  PCM output b i t  r a t e  from 31,000 t o  51,200 bit/sec, 
This change was original ly  considered t o  have negligible 
w i g h t  a f f ec t  but has henceforth been reported by Collin8 
t o  cause a seven pound increase, (CCA No, 44) 

CONTROLS & DISPLAYS 

Furnish and i n s t a l l  a clock timer panel a t  the  navigation 
s ta t ion  lover equipment bay, 

GUIDANCE & NAVIGATION 

+125 

(+33) 

+35 

-2 

(+7) 

Increase the Guidance and Navigation per recent weight report  
from M.I,T. 
b i l i t y  f o r  the M.I,T, design, the weight changes i n  t h e i r  
Weight and Balance Report w i l l  be  considered as authorized 

Since NAA does not have weight control responsi- 

changes, +I64 

ELECTRICAL POUER (+W 
Add tro ba t te r ies  to  provide a source of power, separate from 

the primary D.C, power, to i n i t i a t e  pyrotechnic devices. 
(CCA No, 28) .  +10 

M d  PLSS battery charging control t o  prevent overcharging battery, 
(CCA No. 82) +1 

22 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

COMWD MODULE WEIGH" HISTORg 

W I G H T  PPTY AUTHORIZED C H A N W  

ENVIHONM3NTGL CONTROL 

Add a CO2 sensor to the ECS as a part of the ECS operational 
instrumentation. (CCA No. 43) 

Add a surge tank to  ECS and delete entry oxygen supply to provide 
early mission emergency gas flows. (CCA No. 52) 

Deletion of regenerative heat exchanger from the ECS 
heat exchanger package. (CCA No. 63) 

(-12) 

+2 

-7 

-7 

TOTAL COMMAND MODULE WEIGHT EMPTY CHANGES +330 

23 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE end INFORMATION SYSTEMS DIVISION 

SUITS & PERSONAL EQUIPMEXI! 

Change the following (3% (NASA) responsibility items: 

Increase personal radiation dosimeters per 
N4SA Crew Systems Meeting Number 19, Action 
Itom Number 6. 

Incream PLSS per MaPilton Standard status. 

Delete initial charge water for coolant, from 
P I S ,  aa t h i s  item i a  -mu carried i n  Yne 
potable water tank. 

Delete one PLSS consistent with requirements 
for LOR mission. 

+10 

+36 

-5 

-a 

TOTAL COMMAND MODULE USEFUL LOAD CMNW -7 

SID 62-99-20 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

I Reaction Control 

I Electrical Power 

Envirollmpenfal Control 
1 

- --I----I-- 

WEIGHT EMPTY 

Usable RCS Propellant 
Usable Fuel Cell Reactants 
Environmental Control Fluids 
Main Propulsion Helium 
Main Prop. Residuals 
Unusable RCS Propellant 
Unusable Fuel Cell Reactants 

BURNOUT WEIGHT 
-_____ - I-- _- - - ~ ~ -  - - . -- r_ 

DESIGN 
CaaL 

ADJUSTED 

3203 

u5 

737 

1x3 

250 

606 
2456 

8600 

6U. 
479 
193 
139 
900 
61 
17 

llOO0 

4 m  

56000 

--- 10-1-63 

" - 

. _- - "  -._-- 

25 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL ‘JJEIGHT AND CETJTER OF GRAVITY CHANGES 

COWAND MODULE 

STRUCTURE 

Addition of crushable HCB core ins ta l la t ion  i n  a f t  

Incorporation of oxidizer dump i n  aft  heat shield.  

compartment. 

Reduction of heat shield window glass  thickness from 0.70 t o  
0.55 inches. 

Incorporation of pressure vent i n  aft compartment. 

Nain parachute yoke ins ta l la t ion  study. 

Eefimmect cf s t ~ t e t - w e  Ise;-enc! AFFE 011. 

Increase i n  af t  equipment bay due t o  electronic  component 
storage oompartments. 

CREd SYSTENS 

Remove primary 02 from remaining P E S  back packs. 

Remove food from survival k i t s .  

Change i n  crew and metabolic c r i t e r i a  based on astronaut data 
and new NASA metabolic ra tes .  

Crew 
Food and Containers 

Change crew couch pads from inso l i t e  t o  t r i l ok .  

Reduce l i f e  r a f t s .  

Reduce or  eliminate portable l i g h t .  

Increase crew couch attenuation. 

Refinement of waste management and deletion of urine disposal 
system o r  t h e  chemical disinfectant.  

Delete requirement f o r  t h e  PISS at3 there is  no extra  vehicular 
missions planned from t h e  Command Module. 

(-57) 

+25 

+ 3  

+20 

(-183 I 
-1 

-3 

-49 
-12 ~ 

-5  I 
-4 

I 

-3 

i 2 1  

-10 

-45 I 

26 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

r 
POTENTIAL WEIGHT AND CENTER OF GRAVITY CHANGES 

COMMAND MODULE 

CREW SYSTEMS (CONTINUED) 

Decrease mission durat ion from 3-4 days t o  8 days: 

Food and Containers 
Chemical Disinfectant  
Personal Hygiene Equipment 

Remove thermal coveral ls  

COI4MUNICATION & INSTRUME3TATION 

Repackage PCM components. 

A2.d e l e c t r i c a l  provisions f o r  t e s t  instrumentation t o  
monitor C-1 and C-5 booster per NASA. 

U t i l i z e  Conic Corporation VHF/FX and m o d u l a r  HF. 

Add provisions f o r  f l i g h t  qua l i f i ca t ion  PCM. 

U t i l i z e  Rantec multiplexer.  

STABILIZATION & CONTROL 

Decrease SCS packages per  M-H weight reduction study including 
design refinements such a s  machining base p l a t e s ,  reducing 
po t t ing  and optimizing s ide  panels. 

REACTION CONTROL SYS'IEM 

Propel lant  tank increase.  

ELECTRICAL POWEX SYSTEN 

Delete b a t t e r y  charger f o r  PLSS 

Decrease b a t t e r y  charger. 

Increase b a t t e r y  weight per Eagle-Picher 5 August 1963 s t a t u s .  

Increase e l e c t r i c a l  wiring. 

27 

SID 62-99-20 

-3 8 
-2 
-4 

-13 

(-7) 

-18 

+16 

-8 

+10 

-7 

( -40 1 

-40 

(+2 1 
+2 

( - tu2  ) 

-1 

-1 

+14 

+lo0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

/ 
POTEXTIAL m G H T  AND CEXTER OF GRAVITY CHARGES 

COINAND MODULE 

ENVIRONIENTAL CONTROL SYSm 

Relocate suit umbilical control connections. -8 

Reduce l i t h i u m  hydroxide and containers per change in C r e w  and 
Metabolic c r i t e r i a  based on astronaut data and new NASA metabolic 
ra tes .  -18 

Reduce quantity requirements of l i t h i u m  hydroxide due t o  mission 
duration decrease from UC days t o  8 days. -5 5 

Change i n  78g requirements t o  comply w i t h  s t ructure  c r i t e r i a  
(AiResearch items). -8 

Addition of t h i r d  glycol pump and cold p la te  redundancy. +10 

Addition of pressure transducer, two check valves and two shut-off 
valves t o  O2 surge tank. +2 

Inmrtment castings i n  l i e u  of precision sand castings on 
s u i t  compressor and glycol pump. 

Delete two l i t h i u m  hydroxide charges by rais ing t h e  maximum 
allowable C02 content. 

Combining AiResearch components. 

Addition of radiator controller.  

Simplified ECS water management, cooling system, and deletion of 
freon system. 

Delete recharging provisions fo r  P E S .  

Addition of 02 surge tank instrumentation (NASA requirement per 
l e t t e r  9569 If!, dated July 23, 1963). 

EARTH LANDING SYSTEN 

Main parachute yoke ins ta l la t ion .  

LEX INTEGRATION 

Modify s t ructure  t o  incorporate mating and locking capabi l i t ies  
and t o  strengthen hatch f o r  impact loads. 

Add rendezvous beacon radar instal la t ion as an a id  during the 
rendezvous phase. 

-5 

-9 

-7 

+6 

-11 

-9 

+2 

(-25) 

-2 5 

(+166 ) 

+150 

+16 

b SID 62-99-20 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL WEIGHT AND CENTEX OF GRAVITY CHANGE 

COMMAND MODULE 

S C I E N T I F I C  EQUIPMENT 

Remove from Lower Equipment Bay. 

Remove from Right Hand Equipment Bay. 

TOTAL P@TEMTIAL CHANGES, COWAND MODULE -313 

29 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL \EIGHT. AND CENTER OF G U V I T Y  CHANGES 

SEENICE MODULE 

STRUCTURE 

Replace aluminum honeycomb sandwich i n  a f t  heat shield with 
st iffened f iberglas  sheet, 

ELECTRICAL POWER 

Revise the Supercrit ical  Gas Storage System, based on co-ordination 
with the subcontractor (Beech Aircraft) ,  to  include the following 
changes: 

Fan heaters i n  l i e u  of electrofilm heaters 
cryrogenic system. 

Sculpturing material on complete system, 

Reduction i n  titanium stress allowable. 

Reduce H2 f o r  8 day mission i n  l i eu  of 14 day, 

3educe 02 f o r  8 day mission i n  lieu of l.4 day, 

-7 

-20 

-13 

+15 

-12 

-280 

Decrease i n  Fuel Cell Power System, based on P ra t t  & Whitney's weight 
report  ref lect ing the following: -38 

Compact Secondary Regenerator -7 
Unitized Gas Manifolds -6 
Close control of electrode f i l l i n g  techniques -10 
Thinner electrode spacing -15 

30 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

P m  WEIGHT AHD CENTER OF GRAVITY CHANGES 

SERVICE MODULE 

ENvrFiommfi CONTROL 

Add provisions for nitrogen purging of the service module to 
prevent accidental explosion on the pad, 

Addition of radiator controller. 

Addition of propellant heating system to maintain fuel a t  
temperatures above freesing point, 

TOTAL POTENTIAL WEIGH!I' CHANGES - SERVICE MODULE 

+15 

+2 

+M 

-323 

31 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL 'VIJEIGHT STATMENT 

COMMAND MODULE 

S W R Y  

ITEM 

'd3IGHT EEiPTY 

Structure 

Crew Systems 

Cammications 

Instrument a t  ion 

Controls & Displays 

Guidance & Navigation 

S tab i l iza t ion  & Control 

Reaction Control 

E lec t r i ca l  Power 

Environmental Control 

Ea r th  Landing 

USEmrL LOAD 

Crew Systems 

Reaction Control 

Environmental Control 

Sc ien t i f ic  Payload 

GROSS 'VJEIGHT 

CURRENT 
IflIGHT 
10-163 

8103 

4545 

331 
QLQ ,vu 

193 

281 

425 

242 

328 

434 

283 

673 

159'7 

1 
32 
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N O R T H  A M E R I C A N  AVIAT SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMENT 
COWAND MODULE 

STRUCTURE 
I T P l  

STRUCTURE 
Basic Bods Structure 

ForwaA Section 
Honeycomb 
Frames, Rings and Hatches 
F i t t ings  and Attachments 

Honeycomb Panels 
Longerons, Frames and Rings 
Nindow and Hatches 
F i t t ings  and Attachments 

A f t  Sect ion 
Honeycomb Panel 
Ring 

Center Section 

Secondary Structure 
RH Equipment Bay and Coldplates 
LH Equipment Bay 
Fwd. LH Equipment Bay 
Fwd. RH Equipment Eay and Coldplates 
Fain Display Panel and Coldplates 
Lower Equipment Bay and Coldplates 
A f t  Equipment Bay 
Crew Area 
Heat Shield Equipment Area 

Forward Section 
Heat Shield Substructure 

Honeycomb Panels 
Frames and Rings 
F i t t ings  and Mechanism 

Honeycomb Panels 
Frames and Rings 
Doors and Covers 
F i t t ings ,  Mechanism and Attachments 
Antenna Ins ta l la t ion  

Honeycomb Panels 
Frames and Rings 
F i t t ings  and Attachments 
Toroidal Assembly 

Center Section 

A f t  Section 

Ablation Material 
Forward Section 
Center Section 
A f t  Section 

Insulation 

Separation Provisions and Attachments 

99 
TOTAL STRUCTURE 

CURRENT 
WEIGHT 
10-1-63 

56 
57 
66: 

6 70 

193 
116 

77 
(566 1 

‘74 
86 
20 
20 
65 

198 
44 
20 
39 

(1404) 
189 

108 
31 
50 

a4 
109 
190 
130 
16 

358 
47 
81 
40 

(13u 1 
139 
577 
598 

(195 1 

4545 
22 62-99-20 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEXENT 

COINAND MODULE 

CREW SYSTEMS 

ITEM 

CREW SYSTENS 

Crew Couch Suppor- and Restraint System 
Waste Yanagement 
Lighting Equipment 
Egress Accessories - Hatch 
Case Assembly - Map and Manual 
Structural Seats and Supports 
Shelf Assy. - Work/Food Preparation 

TOTAL CREW SYSTE;MS 

CURRENT 
'a IGHT 
10-1-63 

30.0 
25.9 
10.3 

3 00 
2.0 

258.0 
1.8 

331 0 

34 SID 62-99-20 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEXEZiT 

COMMAND MODULE 

COMMUNICATIONS 

ITEM 

COMMTNICATIONS 

Lower Bay 
C-Band Transponder 
Unified S-Band 
S-Band Power Amplifier 
VHF FM Transmitter/HF Transceiver 

Multiplexer 
Spares 
Signal Conditioner 
Recorder 
Audio Center 
Premodulation Processor 
Central Timing Quipment 
Up Data Link and Provisions 
VHF-HF Diplexer 
VHF-UHF Diplexer 

VHF-HF Recovery Antenna & Transmission 
C-Band Antenna & Transmission 
VHF Scimitar Antenna and Transmission 
2-KMC Scimitar Antenna and Transmission and Switches 
2-KMC High Gain Antenna and Transmission 

LRHF AW TI.ms. -Rec//GHF Rec. Beea, 

Remote Ekpipment 

Electrical Provisions 
Electrical Wiring 
Data Distribution Panel 

CURRENT 
WEIGHT 
10-1-63 

(239.1 
20.8 
25.0 
20,5 
15.9 

11.0 
19.0 
32.8 
25.4 
8.0 
11.2 
8.0 
25.0 

.8 
(33.9) 
9.6 
9.8 
6.8 
4.9 
2.8 

- I 1  A 
4.u 

1.7 

(95.0) 
90.0 
5.0 

TOTAL COMMUNICATIONS 368.0 

SID 62-Y9-20 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL 'VJEIGHT STATEMENT 

COMMAND MODULE 

INSTRUMENTATION 

CllREENT 
WEIGHT 
10-1-63 

INSTRUMENTATION 

Lower Equipment Bay 
PCM Unit No. 1 
PCM Unit No. 2 
Nuclear Radiation Detection Equipment 

Remote Equipment 
Sensors 
Nuclear Radiation Detection Provisions 
TV Camera 

Right Hand Bay Forward 
Inf l igh t  Test System 

Comparators and Power Supply 
-PS 
Switches 
Meter 
Chassis 

E lec t r i ca l  Provisions 
Inf l igh t  Test Electr ical  Provisions 
Data Distribution Panel 

(58.0) 
26.2 
20.8 
11.0 

(46.0) 
35.0 

6.0 
5.0 

(49.0) 

34.5 
4.0 
1.4 
1.0 
8.1 

(40.0) 
36.1 
3.9 

TOTAL INSTRUMENTATION 193 0 

36 SID 62-99-20 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ITEM 

MAIN DISPLAY PANn 
Main Display Panel 

SCS Mode Select  
Delta Velocity 
Fl ight  Director 

DETAIL WEIGHT STATENENT 
COMMAND MODULF: 

CONTROIS AND DISPLAYS 

Control Station 

Attitude Indicator 
Atti tude Se t  and Gimbal Position Display 
Entry Monitoring Indicator 
Launch Vehicle Emergency Detection System C-1 
Master Caution and Abort L t .  
IFTS Switch 
Barometric Indicator 
Event Timer 
Mounting Panels 

Main Display Panel Center Station 
Audio Panel 
Abort Light 
Reaction Control 
CMT Readout 
ECS Gages and Controls 
Crew Safety Controls 
High Gain Antenna Control 
G & N Computer Keyboard 
Radiation Displays 
Cryogenic 
Caution and Warning Display 
Mounting Panels 

Main Display Panel System Management Stat ion 
Communications Control Panel 
Master Caution Lights 
Power D i s  t r ibu t  ion 
Fuel Cells Controls 
Service Propulsion 
IFTS Switch 
Oxygen Warning 
Mounting Panels 

Main Display Panel RH Console 
Bus Switches 
Audio Panel 
Lighting Control 
Mounting Panels 

Main Display Panel LH Console 
Mission Sequence Controls 
Lighting Control 
Audio Panel 
SCS Power Control 
Mounting Panels 

CURRENT 
WEIGHT 
10-1-63 

(52.8 i 
5.9 
3.9 

11.5 
7.6 

15.0 
3.9 

.3 

.1 
1.8 
1 .5  
1.3  

(59.8) 
1.7 
.2 

9.5 
.8 

7.2 
1.6 
3.0 

15 .O 
3 .o 
6 04 
6.1 
5 03 

(28.4) 
4.8 
.1 

6.7 
4.4 
8.1 
.1 
.1 

4.1 

( 9 . 5 )  
5 e 0  
1.7 
1.1 
1.7 

(6.7) 
.9 

1.1 
1.7 
1.3 
1.7 

TOTAL MAIN DISPLAY PANEL (To be brought forward) 
SID 62-99-20 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATIMFNT 

COMMAND MODULE 

CONTROIS AND DISPLAYS 

ITEN 

REMOTE EQUIPMENT 

Lower Equipment Bay 
Lighting Control Panel 
G & N Controls and Displays 

Map and Data Viewer 
Display and Control - Navigation 
Display and Control - Computer 

Left  Hand Forward Equipment Bay 
Clock 
Event Timer 
Mounting Panel 

C r e w  Area Controls 
Manual Control - Rotation 
Manual Control - Translational 

Caution and Warning 
Detector 
Spares 

E lec t r i ca l  Provisions 
E lec t r i ca l  Wiring 
SCS/G & N Display Junction Box 

TOTAL REMOTE EQUIPMENT 

TOTAL MAIN DISPLAY PANEL (Brought forward f r o m  Page 37) 

TOTAL CONTROIS AND DISPLAYS 

CURRFNT 
'WEZGHT 
10-1-63 

8.5 
25.7 
15.0 

(1.8) 
.8 
.8 
.2 

(24.4) 
14.2 
10.2 

(16.5) 
14.0 

2.5 

(30.7) 
29.0 
1.7 

123.8 

l5r l  2 

281 . 0 

38 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  (s SPACEmd INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMENT 

COMMAND MODULE 

GUIDANCE l? NAVIGATION 

ITEM 

GUIDANCE AND NAVIGATION 

Lower Quipment Bay 
Ine r t i a  Platform 
Sextant 
Telescope - Scanning 
Navfgatim Base 
Computer 
Power Servo Assy 
Coupling Display Unit 
Junction Box 
Cabling - MIT 
Cabling - NAA 
Spares 
Optical Base 
Eye Pieces 
Bellows and Adapter 
Loose Stored Items 

TOTAL GUIDANCE AND NAVIGATION 

CllRFENT 
11IEIGHT 
10-1-63 

59.0 
12.0 

9.0 
- ,  37-3 -- 
74.0 
54.7 
16.5 
12.2 
35.0 
16.5 
62.0 
21.0 
3 - e  

12.6 
9.5 

425.0 

SID 62-99-20 
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NORTH A M E R I C A N  A V I A T I O N ,  INC SPACE und IZJFORM.9TION SYSTEXlS DiVlSION 

'21 

a 

ITEX 

STABILIZATION AND CONTROL 

DETAIL WEIGHT STATEREXT 

COMMAND MODULE 

STABILIZATION AND CONTROL 

Lower Equipment Bay 
Rate Gyro Package 
Body Mounted Gyro Package 
Electronic Control Package - Pitch 
Elect,ronic c~nt.,ml &- m a  - 
Electronic Control Package - Yaw 
Electronic Control Package - Auxiliary 
DisplayhMAG ECA Package 
Spare Gyro - B U G  (2)  
Spare Gyro - Rate 
Spare Plug-in Module 

A - "-'-bw 

Elec t r i ca l  Provisions 
Wiring, e tc .  
SCS Power Junction Box 

TOTAL STABILIZATION AND CONTROL 

C L . T  
WEZGHT 
10-1-63 

(224.5) 
7.1 

12.4 
36.7 
36.4 
36.7 
36.2 
44.5 
2.0 
05 

12.0 

(17.5) 
16.0 
1.5 

242.0 

40 
SID 62-99-20 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL 'NEIGHT STATEMENT 

C C M N D  MODULF: 

REACTION CCNTRCL SYSTEM 

REACTION CONTROL SYSTEM 

Propellant System 

Oxidizer System 
Tanks  8t Expulsion Devices 
Plumbing, F i t t ings  & Insulation 
Valves & Regulators 
Sensors 

Fuel System 
Tanks  & Expulsion Devices 
Plumbing, F i t t ings  8, Insulation 
Valves & Reguiators 
Sensors 

Pressure System 
Tanks (45W ps i )  
Plumbing, F i t t ings  & Insulation 
Valves & Regulators 
Sensors 

Engine System 
Engines 
Nozzle Extension 

Elec t r ica l  Provisions 

Dumping System 
Valves & Supports 
Controls & Elec t r ica l  Provisions 
Pimbing & Fi t t ings  
F ? s  cellaneous 

Access 

CURRENT 
!-EIGHT 
10-1-63 

15.0 
11.4 
10.3 

.5 

15.2 
11.4 
10.3 

- 5  

37.4 

(55.4) 
Y.5 
4.8 

38.6 
2.5 

(1% .0) 
Yb.O 
L2.U 

( 2 3 . 0 )  

(32.0)  
13.u 
12.U 

5.0 
2.0 

41 SID 62-79-20 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEXENT 

COWAND IJIODUL;E 

ELECTRICAL POkJER 

ITEM 

ELECTRICAL POI.JER 

Energy Source 
Battery - Re-entry (2 )  
Battery - Post Landing (1) 
Battery - Pyrotechnic - Ins ta l la t ion  

Power Conversion 
Inver te r  (3) & Control 
Battery Charger & Controls 
PISS Battery Charging System 

Power Distribution & Control 
D-C Power Panel Assy 
A-C Power Box Assy 
Battery Circuit  Breaker Panel 
Lower Equipment Bay P a n e l  
Terminal Distribution Panel (Bus) 
Circui t  Breaker Panel 
E lec t r i ca l  Transmission (liJiring, Connectors 
Ground Power Provisions 
Power Control Panel Connectors 
Ins t a l l a t ion  Provisions 

Cond., Sup. ) 

Elec t r i ca l  Common U t i l i t y  
E lec t r i ca l  Transmission (Wiring, Conn. 
Right Hand Circuit  Breaker Panel 
Left Hand Circuit  Breaker Panel 
Lighting 
Adapter Separation System 
LES Separation System 
s h  Pyrotechnic I n i t i a t i o n  
Circui t  Uti l izat ion Package 
Sequencer 
Ins t a l l a t ion  Provisions 

Cond., & Sup. ) 

CURRENT 
WEIGHT 
10-1-63 

(64.0) 
36.0 
18.0 
10.0 

(117.0) 
111.0 
5.0 
1.0 

(94.8) 
8.6 

11.1 
3.4 
5.1 
9.0 
4.0 

34.6 
6.0 
3.0 

10.0 

(158.2) 
76.7 
13.0 
5.4 
5.0 
5.0 
3.5 
3.0 

12.8 
20.0 
13.8 

434 0 TOTAL ELECTRICAL POWER 

42 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATENENT 

COMMAND MODULE 

ENVIRONMENTAL CONTROL SYSTEM 

ITEN 

ENVIRONMENTAL CONTROL SYSTEF 

Pressure Sui t  Circuit 
Subcontractor Compressor, Heat Exchg., Val. & Cont. 
Ducting, CONI., Clamps, e tc .  
C02 Sensor 

Water-Glycol Circuit  
S-abcontractor Res., Evaporator, Bmp, V a l .  & Cont. 
Water-Glycol 
Plumbing, e tc .  

Pressure & Temp. Control 
Subcontractor Heat Exchg., Blower, Val. & Cont. 
Ducting 

Oxygen Supply System 
Subcontractor Entry 02 Sys., Val. & Cont. 
Plumbing 
Oxygen Surge Tank 

Water Supply System 
Subcontractor Potable & Waste Tanks & Freon Tank 
Plumbing 

Subcontractor Common Items 
Brackets, Plumbing, Elect,  Wiring 
Instrumentation 

Supports 

Elec t r ica l  Provisions 

Manual Controls - Push P u l l  

N2 Purge System 

CURRENT 
WEIGHT 
10-1-63 

(85.9) 
71.1 
12.8 
2;o 

I P h  .\ 
( 2 Y . L )  
28.2 
18.4 
12.5 

(18.2) 
17.4 
0.8 

(38.9) 
27.2 
11.7 

(25.8) 
11.5 
14.3 

(12.6) 

(21.0) 

(3 .6 )  

( 2 s )  

TOTAL ENVIRONMENTAL CONTROL SYSTEM 283 .O 

f 
SID P2-99-20 43 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL \EIGHT STATENEXT 

ITEM 

EARTH LANDING SYSTEN 

Parachute System 
JWgue Chute System 
Kain Cluster 
Disconnect Main Cluster 
P i l o t  Chute System 
Seqwnce C m t r d .  
Attach Provisions 

Location Aids 

Forward Heat Shield Release System 

Drogue Disconnect Installati ,on 

Elec t r ica l  Pyrotechnic In i t ia t ion  Provisions 

TOT.4L EWTH LANDING SYSTEM 

(606.3 ) 
70.0 

451.7 
3.1 

28.9 
11.2 
&l.L 

(6.3) 

(45.4) 

(6.0) 

673.0 

44 SID 62-99-20 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS MVISION 

DETAIL WEIGHT STATEMENT 

COMMAND NODULE 

USEFUL LOAD 

ITEX 

CRFW SYSTEMS 

Government Furnished Equipment 
Pressure Garment Assembly ( 3 )  
Portable Life Support System (1) 
Garments - Constant Wear 
Biomedical Instrumentation 
Personal Radiation Dosimeters 

Crew (50, 70, 90 Percentile) 

Food and Associated Equipment 
Food 
Food Containers 
Food Mouthpiece - Personal 
Water Deliverj Assembly - Personal 

Crew Accessories 
Lap Board Assembly 
Manual Set 
Map Set 
Logbook Assembly 
Tool Set - Inflight Maintenance 

Crew Equipment 
Shoe Straps 
Hose Assembly - Umbilical 
Belt Assembly - Inflight Maintenance 
Hose Assembly - Recharging, Backpack 
Suit Electrical Umbilical and Wire 

Waste Management 

Medical Quipment 

Personal Hygiene Equipment 

Light Assembly - Portable 
Provision Assembly - Crew Survival 
Personal Communications 

TOTAL CREU SYSTEX (To be brought forward) 

45 

CURRF;NT 
1aIGHT 
10-1-63 

(158.8) 
90.0 
43 00 

9.0 
2.0 
14.8 

(528.0) 
/no r\ 
( Y 2 - 2 )  
75.0 
15 .O 
2.0 
1.5 

(8.0) 
2.0 
3 00 
1.0 
1.0 
1.0 

(26.2) 
2.0 
17.9 
1.0 
2.8 
2.5 

(15.3) 

(15.3) 

(3.01 

914.0 
SID 62-Y9-20 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL idTXGHT STATINFJVT 

COWA!\TD MODULE 

IJSEFUL LOAD 

ITEM 

REACTION CONTROL 

Usable Propellant 

Residual Propellant 
Trapped - System 
;.Tkture Ratio 
Ykpulsion Eff ic iency 
Loading Tolerance 

RCS Helium 

ENVIRONMENTAL CONTROL 

Lithium Hydroxide 
Activated Charcoal 
Containers f o r  LiOH & Charcoal 
Oxygen - Re-entry 
Freon 
Wat e +Boo s t Cooling 
Water-Emergency Re-Entry Cooling 
Water-PLSS I n i t i a t e d  Charge 
Water-Earth Orbi t  Cooling & Drinking 

SCIENTIFIC EQUIPMENT 

TOTAL THIS PAGE 

TOTAL CREW SYSTEM (Brought forward from Page 45)  

30.8 

7.8 
2.7 

I., 7 - .  

CURFZNT 
?$EIGHT 
10 - 1-63 

(270.0 

225.0 

44.0 

1.0 

112.0 
4.0 

12.5 
3.7 

10.0 
4.0 
6.0 
6.8 
4.0 

TOTAL USEFUL LOAD 1597.0 

62-99-20 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ITEM 

'dEIGHT EMPTY 

Structure 

Electronics 

Electrical Power 

Environmental Control 

Propulsion 

USEFUL LOAD 

Reaction Control 

Electrical Power 

Environmental Control 

Propulsion 

DETAIL >EIGHT STATEMENT 

SERVICE MODULE 

SUMMARY 

CURRENT 
WEIGHT 
10-1-63 

'147 5 

226 5 

177 

580 

1339 

Y2 

3022 

2230 

838 

503 

208 

681 

BURNOUT WEIGHT 

MAIN PROPELLANT 

9705 

37275 
GROSS WEIGHT 

a 

46980 

0 
SID 62-Y(3-20 47 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL '&IGHT STATEMENT 

SERVICE MODULE 

STRUCTURE 

ITEM 

STRUCTURE 

Basic Body Structure 
Honeycomb Panels - Shel l  
Radial Beams 
In t e rna l  Structure and Eng. Compt. Closeout 
Forward Bulkhead 
A f t  Bulkhead 

Secondary Structure 
Tank Support Shelf 
Engine Support 
Antenna Support 
Heat Shields 

Insulation 

Separation Provisions and Attach 

Fairing 

CURRENT 
WEIGHT 
10-1-63 

(253 

TOTAL STRUCTURE 2265 

SID 62-99-20 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INJ?ORMATION SYSTEMS DIVISION 

E L E C T R O N I S  SUBSYSTEM 

DETAIL 'MEIGHT STATEME;TJT 

SERVICE MODULE 

ELJXTRONIC SUBSYSTEM 

ITEM 

Communications 
High Gain Antenna 

Antenna 
Gimbals 
Earth Sensor 

Anteruia Duom 
Antenna Locking Provisions 
coax 
Coax Connectors 
Supports 
Wiring 

Instrumentation 
Sensors 
Electrical Provisions 
supports 

TOTAL ELECTRONICS SUBSYSTEMS 

CURRENT 
WEIGHT 
10-1-63 

(48.0) 
29.0 

12.2 
12.0 
1.8 

7;o 
3.0 
5.0 
1.0 
1.0 
2.0 

(129 .O) 
30.0 
94.0 

5*0 

177.0 

169 SID 67-y9-20 



N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMENT 

SERVICE MODULE 

REACTION CONTROL 

ITEM 

REACTION CONTROL SYSTEM 

Propellant Systems 
Oxidizer System 

Tanks & Expulsion Devices 
Plumbing, F i t t ings  & Insulation 
Valves & Regulators 
Sensors 
supports 
Quantity Gaging 

Fuel System 
Tanks & Expulsion Devices 
Plumbing, F i t t ings  & Insulation 
Valves & Regulators 
Sensors 
Supports 
Quantity Gaging 

Pressure System 
Tanks (4500 ps i )  
Plumbing, Fi t t ings & Insulation 
Valves & Regulators 
Sensors 
supports 

Engine System 
Engines 
Reflectors & Insulation 

S t ruc tura l  Provisions 

E lec t r i ca l  Provisions 

TOTAL REACTION CONTROL SYSTEN 

CURRENT 
WEIGHT 
10-1-63 

28.8 
8.5 

12.0 
3.0 

18.2 
10.0 

80.9 
29.2 

8.5 
12.0 
3.0 

18.2 
10.0 

(128.0) 
19.0 
6.0 

76.0 
7.0 
20.0 

(150.4) 
70.4 
80.0 

(80.0) 

(60.2) 

580.0 

50 
SID 62-99-20 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMENT 

SERVICE MODULF: 

ELECTRICAL POWER 

ITEM 

ELECTRICAL POWER 

Fuel Cell Power System 
Fuel Cell Power Pack (Incl. Elount Instrumentation) 
Intermodular - Radiator Plumbing 
Fuel Cell Module Mount Attach 
Fuel Cel l  H2 System 

Subcontractor Coxpme.;?+ys 
Plumbing and Valves 

Fuel Cell  and ECS 02 System 
Subcontractor Components 
Plumbing and Valves and Supports 

'dater Glycol - Fuel Cell Heat Transfer System 
Elect. Wiring - Supercrit ical  Gas 
Space Radiator (Outer Skin) 
Fuel Cell Nodule Stabil ization Webs 
Fuel Cell Plumbing Supports 

Power Distribution 
Elec t r ica l  Transmission 
Power Distribution Box 

Elec t r ica l  Common Ut i l i t y  
Elec t r ica l  Transmission 
Sequencer 
Adapter Separation System 
C / M  t o  S/M Separation System 
Pyrotechnic In i t i a t ion  
P r o d s  ions 

CURRENT 
WEIGHT 
10-1-63 

(1172.8) 
753 -0 
26.7 
2.0 

137.8 
5.5 

168.2 
26.1 
7.0 
10.0 
24.7 
3.8 
8.0 

(71.2) 
40.0 
31.2 

(95.0) 
41.0 
8.0 
7.0 
14.8 
12.0 
12.2 

TOTAL FLECTRICAL POWER 

51 

1339 0 

SID 62-99-20 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATENENT 

SERVICE IKIDULE 

MAIN PROPULSION 

ITEM 

VAIN PROPULSION 

Propellant Systems 
Oxidizer System 

Tanks & Doors 
Sk i r t s  
Plumbing, F i t t ings  & Insulation 
Valves 

Mixture Ratio Control 
Supports - Plumbing & Quipment 

Q2mtity In . t i cg t .~n~ 

Fuel System 
Tanks & Doors 
Sk i r t s  
Plumbing, F i t t ings  & Insulation 
Valves 
Quantity Indication 
Supports - Plumbing & Equipment 

Pressure System 
Tanks (4400 p s i )  
Tank Supports 
Plumbing, F i t t i ngs  & Insulation 
Valves, Regulators & Xeat Exchanger 
Supports - Plumbing &. Equipment 

Engine System 
Engine 
Closeouts - Throat t o  S/M 

Elec t r i ca l  Provisions 

551.u 
59.8 
53.0 
4.5 

25.5 
U.0 
45.5 

CURFENT 
!EIGHT 
10-1-63 

(1350.0 ) 
753.3 

596.7 
458.0 

33.2 
42.0 
4.5 

25.5 
33.5 

(915.0) 
774.0 
30.0 
24.0 
49.0 
38.0 

(42.0) 

TOTAL MAIM PROPUISION SYSTEM 

53 

3022.0 

SID 62-99-20 



NORTH A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STA'JXMENT 

SERVICE KODULE 

ENVIRONMENTAL CONTROL SYSTEX 

ITEM 

ENVIRONMENTAL CONTROL SYSTEM 

Water-Glycol Circuit 
Subcontractor Valves & Controls 
Plumbing and HardwaFe 
Vater - Glycol 
Space Radiator (Outer Skin) 

Yater Supply System 
Subcontractor Valves & Controls 
Plumbing and Hardware 
Miscellaneous Brackets & Supports 

Oxygen Supply System 
Plumbing and Supports 

Common Items 
Supports 

TOTAL ENVIRONFBNTAL CONTROL SYS'IBi 

CURRENT 
WEIGHT 
10-1-63 

(75.0) 
5.6 
22.1 
10.0 
37.3 

(3.0) 
3.0 

(6.8) 
6.8 

92.0 

53 SID 62-99-20 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

ITEM 

REACTION CONTROL 

RCS Propellant 
Usable 
Residual 

Trapped System 
Mixture Ratio 
Expulsion Efficiency 
Loading Tolerance 

RCS Helium 

DETAIL WEIGHT STATEMENT 

SERVICE MODULE 

USEFUL LOAD 

ELECTRICAL POWER (Normal Mission) 

Hydrogen - Supercrit ical  Gas 
Usable (Electrochemical I n c l  . Tolerance ) 
Unusable (Residual & Instrument Error) 
Fhergency Provisions 
w e n d e d  (Leakage & Purge) 

Oqygen - Supercrit ical  Gas 
Usable (Electrochemical I n c l .  Tolerance) 
Unusable (Residual & Instrument Error) 
hergency Provisions 
Ekpended (Leakage & Purge) 

ENVIRONMENTAL CONTROL (Normal Mission) 
Oxygen - Supercrit ical  Gas 

Usable (Metabolic) 
Unusable (Residual & Instrument Error) 
Frergency Provisions 
m e n d e d  (Leakage, LEK, PES, Repress.) 

PROPULSION 
Fain Propulsion Helium 
Main Propellant Residuals 

Trapped - System 
Trapped - Engine 
Mixture Ratio Tolerance 
Loading Tolerance 

CURRENT 
WEIGHT 
10-1-63 

835 .O 
790.0 
45 .O 

4.0 
9.0 

24.0 
8.0 

46.0 
3.2 
4.'1 
4.6 

377.0 
1'1.5 
44.0 

6.0 

444.5 

(208.0) 
208.0 

76.5 
9.1 

25.3 
97.1 

(6bi.. 0) 
YY .o 

5b2. U 

225.0 
67.0 

1 W . O  
1yo. 0 

2230.0 TOTAL USEFUL LOAD (Less Main Propellant) 

54 SID 62-99-20 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

LAUNCH ESCAPE SYSTEM 

St ruc tu re  

DETAIL ' i I G H T  STAT3Ml3NT 

LAUNCH ESCAPE SYSTEM 

SUMMARY 

CURRENT 
i%IGHT 
10-1-63 

Tower Assy 
Escape Motor S k i r t  
P i t c h  b t o r  Siruc ture  
Nose Cone and Ballast Support 
Attaching Par t s  
Tower Insu la t ion  
S k i r t  In su la t ion  

Separat ion Provision 

Ballast 

Propul.sion 

Escape Motor 
J e t t i s o n  Notor 
J e t t i s o n  Motor S k i r t  
P i tch  Control Motor 

E l e c t r i c a l  Power 

TOTAL LAUNCH E S C A P E  SYSTEM 

(1062) 

3.48 
209 
15  5 
l.I-4 
10 
216 
10 

(5345) 

4764 
434 
92 
55 

7040 

55 
SID ~ 2 - ~ + 2 0  



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

ITEM 

ADAPTER 

S t r u c t u r e  
Panels 
Frames 
Thermal Insulation 

E l e c t r i c a l  Power 

Separat ion System 

DETAIL iEIGHT STATEMFIJT 

ADAPTER 

SUMMARY 

CURRENT 
WEIGHT 
10-1-63 

TOTAL ADAPTER 


